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h 'm-mmmmzii\ . Jiia-fe ^ 5 ^ t - ^ <Jo±iB 
a^Mco^fmmk . ±ie-fe 7 s -y i^m^^:m^co±m{h 10 

3&iS:W^%ffl§ ( R a ) T- 2 mlJJlTT'^ ^ i t 

[ imm 3 ] mM^mmmmtfzmt^ ^ s -y ^ 

7 5 ^y ^ b-^'0±iBfffi^ro±fflt, ±fBI&«ffii^^^ 
ffl-rS i; -5 5 -y h Sr^/i-LT-fe^ 5 -y 

«^#:*^iis-ti:, mmzxm^-mttfz'ik. ±m 

T±ia-fe ^ 5 -y ^ Mtfc^W* h c7)®-^^Mtfl4i:g|5 ^rB 
JS^S h t i> tc. ±iBtOi«SPO!S'hJf ffl^ , ±ia-b^ 5 ^y 
^ j^^icSif ftt^±iBei«g|5i: OS-^gP^'hJSHi: , ±IB^r 

7 s 'y ^'m^mco^mmti!3mmmz-:>^if}-'otzmmt 
^hXoizLtz^t ^mwLt-r^mmMmmm<^mm.yf 30 

[0001] 

MffiC V D . V D . 1 v ^ y y ^"^r i; OJjIcMgK 

^mmmiMjKizmmct^mfmmmmRx/^criWMijm 
i/zm-t^i^coTh^. 

[0002] 40 

^mi^mwcommjMiza^^x . t^xvcvd, mj± 
cvD. ytcvD^ x^-iyi^vy^'^xt'commmw'^. 

y-'yX'^Ji'y^yy. 3fcx-y^>-i^=S:i:'<7)x-y^y:/^ 

-t. ) iw^nL-j-j^m'imumz-mct^fz^i.zmA 
[ 0 0 0 3 ] Mi-if , El? \.zm.m(mmii\!^miM's^ 
x^'x i. fzisbcDA'x^m^ 2 It. MmB 50 
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-g./i46oi^m?L2 2&fix.:ta^^(aas-c\ fismas 

2 0 |*ItC{i-b7 S-yi7b-^72i:-fe7S>y i^M^tS^ 

#:7 8 >:*>^.^^iSPJD!^^B7 1 mkm^tlX^^fz. 
[00 04] ^C0«c0-b5 5 •y^'b-^7 2{i. R«4^ 

V ^#:7 3 *>^>^: 0 , iK4:fe-lr 5 5 -y ^'#=7 3 tfitctiffitn: 

^a?i#:7 4 ^iMIS^-g. ^: ^: i> -:^^0±B^'>xy^W 
^a-tJ:SK«ffi7 5 L. fW^O^ffi? 7 t{i_hi^lfl: 

4 tmmoizmm^ti^^mm'7 9s.txas 
it^tu^s 8 0 ti-m^^ tix I „ 

[0005] tfz. ±.tim^-^y 5 'v ^#:7 3Ofiii:^ri0 
±fai^«SBT7 9 i^m-th XolZ'tyS.^y 

^m^-^nm am'^xm-^x-i.-yxm-^-i^^t^ 

O^'h^Wm-ri.idt^oTV^yt (mT4-7S13 

[ 0 0 0 6 ] ^ LT, zcomfmmmmi 1 1 j; o^^x 

^NWt::jSM^x-7^>'i?'-^(7)5aiil^Sfe-rtc(i, i-T. * 
^^I1S2 0rt^*S4^®,t^-i>i;i: tt;. -fe^S-yi? 
b-^7 2t0ttBH7 5tOxyNWSr«ii:. *^m5S^7 
9 l^am tTffitnlll^ft 7 4 t:^m^^^ i i: t J: D •> 
xy NW^ 4 0 0 °Ciil±cDia^vSJg ^ TDnaH L . .1 c^4^M 
X':^'xmmi2 1 J; 0 x*^°>^"'y h yffl^'x^x 

^^^"n-bX;^?^ 2 0 P^^# < 

<ri:T\ '>xy^w^^^«^^PlSr^fe-rJ:a^^^:oTv^fc, 
[0007] bZ^tK ±iab^5 ■y:?'b-:^'7 2 0^ 

mi^zx-jxumtmmwi i i,zm-i^m ( 2 5-0 >6^^>4 

0 o°ciil±c7)ia^lllT«0iILif'f-^ ^';W:*^"Jai5§ 

-b7 5>y^b-:J'7 2i:;i7'^X;&-A,^r^»^il7 6 
&1/-b^5 ■y^'W4^S;^f#;7 8i:;^"^x^^A>^rSK-^B 

7 6 t'Dmizit^ti^-fim^^mtm^'t^ tti,{z. 

■b 9 5 -y b - ^J? 7 2 i: b 5 S >y ^ M4icSi##: 7 8 h O 

■-tii>>com^^m^zimmtibm'^ < . 
rn'oMLmh^mmijizx-yxm-^mi e^^oti-^^ 

Ht^5>y^*i^LTM^*i'®^i:)n^^:i»^. 
3!!M^2 0|^(7)*ffi«*«i£TL. -eoSS*. ^JftJS^ 
x.y^>'j/jftm:®^P^-¥-x.S i: v^-3JtilM3{»*fe-o 

[ 0 0 0 8 ] i ^i^a^x ^yi-y^mmx'ii. 

^^'J-/'^ 3 ymfi'x. x.-y^y^'m^^x. hh\m9^J 

m^fix^-^^c^x'hhtK m-^mi ^tt^-»=yxt)^ih>t£h 

fz^\.zM^)\x3^ymi}x\,zm^ixhhm^^\^^ 

izmi0^i:-^t^t^^'yfzmmijh^fz. 

[00 09] L*-t. :^''7X^^X'i±^\-^-\^\,^4 0 0X: 
TV^i> 6 0 0°cmic?)?S«l^-C--c7)3!!MtC{±^JE^-& i t 
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izm-^-m\:Ltzi,cr)ti^im$ii.x\^i (#^^12- 

2 1 9 5 7^d.^fg#B§) « 

[0011] Z<^Xdl>Z. m^ms 1 i; tT-fe95 -y^ 
>^^fflV\ :K*C-fe5S y^'Hs7 3&t^-b7S-y^Wt^S 10 
^##:7 8 ^ ^: t J: D , 

3S3l^mSli-§ i i; S i: i: t -b^ S -y ^ t 
-iS' 7 2 t3{ifl:KgE7 3 a ^^ft. -tr 9 5 "/ i^jif^^S^f 

#7 8 tcom-^mzii{fhmmm^:k^ <^^zt t j: 

cO®T*E&±T-#l.i:i:i>t. 6 0 0'Ciil±co?agtt 

[0 0 12] l^^l^j:^^^. meiz^fk-ttrntum^mi 
1 T- 1 6 0 0 'cmico'i^m^Mxm d jm tiKit?- 20 

^^htihb^-^-yfzmm^^h-ofz. m-k. mmw-i 2-2 

1 9 5 7-f-i^fRicPg^i^S^/tSfli-C-a, ^ 5 'y ^' b- 
i?'7 2^t03M;OON. OF FimK)MLXmiML:^^i^S 
0 O'CcoraSigHT'^-t?--^ ^/l-^-^x/i;®^. 6 0 0 HI 

com^^ i^/v-mmxhtiimx.n^ ^ t po^'w^six-cv^ 

S i.<7)(50. li-tf ^' 1 0 0 0 mj±t^j:h tm^tt 
:^)^'fiT t T t i d t V ^ fzMm^^h -y fz . 

[ 0 0 1 3 ] -e LT, J; o ^^m^tcomrtim^^ 

•s. ^: . mfmmmm 1 1 immmm 2 o ^^j-^bK o ^'h l 30 

X^mL^j:iftil,m'^^j:\'^(DX-hhtK ^(7)^. fiSffiM 

S i i: :«)i"-C # ^i^/^o . 
[00 14] 

[^BJOBW] *l6BJ5oaW{i. 6 0 Ori^Xhc^^ST- 
M 0 L ffiffl L L T i> -fe 5 5 -y ^ b - ^ h -b 5 5 >y 

[00 15] 

[ii®$-<p:^-t-s.Jt46£?)#a] ^^mit±mm 40 

mmmmi^trnMrniz^m^ n^^kmM'^imtfz -t ^ 
5 >y b-^ i: , ±$mms'7-^^m't^ x a t:±ia-fe 

^ 5 'y b -^Ofl!i:^0±fflfiytc-fe ^ 5 y ^ff -^M Sr:J> 

^Kc^mmmm^m^zio^^x. iie-b^s-y^b-^cD 

^--S. i: 1 1 iiedi^^^gPO^'f-jaffi^: , ±ia-b ^ S .y ^' 
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s 'y ^m-^mco^mm t ^^'^mz-:>^j:^i'yfzmmt^j: 
[0016] iii±L<ii±%ia^mcD9mmb . iia-b 

±f S-b 9 S >y S-^JiiTJJ'f-JllH i: *«jSigceiJtC^=^3&^-? fz 
mmcomm^ S:»*ffT^ffi§ ( R a ) -C 2 m^i: 

[ 0 0 1 7 ] s :^mMi±±timfmmmm^nm-t 

^fzub. -b9 5>yi?b-^Offi:fir£7)±Hi:. 

t/if*. ±iaM«-b7 S -y ^*c?)fifi:^c7)±aJl|«SUtW 
B'JJPX^Jfi LT±tB-b ^ 5 >y ^' com-^M 

iza-'im^mm.-t^ tthiz^ ±9ia'^mc^9\'mmt . 
m t . iia-b ys^-y^ ii-^m<^9\-mm t i}mmmz-:>^^ 

[0018] 

[^m(^mmcomm] hit. ^mM<^mmmmiz-:)\,^x 

[ 0 0 1 9 ] m 1 ii:^^m<^mmmmmi:M^^m 

izm 0 Hiffz:\mi:^^'tmmm. m 2 n^mncommm 

[00 20] mitcisv^t", 2 0liy°U'tx:^':x^^1^ 

■t?>fzibcO)^'ximK2 lb, mm^l^^^fzxbcomM 

?L2 2 ^mtfzm^mmm.x\ z(r)M^mMm2 0 i^tc 

a-b^ 5 v 7 b-^ 2 i:-b9 5 -y ^mm.^m^8b^^^ 

t£ h wmm^m. 1 ^ is* l t ^ » 

[002 1 ] itO-b^S ■y^b-^2{i, 122^^-^ J; 
atcHKtt^^rL. ±SAi¥^>=Sr«4^-b7S v^#:33&^ 

5*^'WS2 2 0~3 3 0mm. l¥P;»i8~2 5 mm^CO 

tcOSrfflV^|,;i:7:)iT-§§, t}^^, «:1:'t-fe9 S 'y :?'#;3 

JR3&^^>^^JS*iT;^*4^ffl^LT^0. -'-H<n^m^ 

^:su)\^^m±hmmm'5b^hbbh\iz. m5<r>±M 

^^{zimmto^^-im sai^L, zcoa^msaiz 
±m&tK^m^4 bm%mizmm^ti^mm^9 ^^t 
^Lxhh. 55rt3, :^mmi,zi5\>^x±mbii. m^-t^ 

^'y9i^3cr>d-hmi>fl^^^mmcozbX$>*). 
[0022] tfz. ±idM^-fe9 S -y ^i^3cr,<^'L-l,Zl,± 

m9Mm<7)isMmtii^&: i o tf^^f^m lt o , tfesw 5 

[ 0 0 2 3 ] ^ LT, ±IB««^r5 5 'v ^'#:3 0a:|^SP 

3 atc{4. i&msm^ 9^iv?asi^m#ai 0 ^^H-r-i> 

J: o L^-b7 5 -y ^ tS^^^flsSj&i^r 7 5 

-y K-^ii 6 Lxm^iz X -5 Tm^fcJi^-Mi: l 
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[0024] ^;iX\ -fe^S ■y^'b-^2S:«fi!c-t-S.^ 

n5t-fe 9 5 >y ^ X i D ?]?^K-r i i: ti^smxh D , ^ 
X'hi>. 

[0 0 2 5] ^fz. iK4^-t5 5>yi?f*:3i:-b5 5-y^'W 

8 b (i. mmzx -o xm-^-mtthM}^.^-^ 
mm {±s&^:i}mt) io^^iv:^xi,zi<om^^^z. 

tiii^'J^mX'$,'0. tftLKlim—m^co-^z^i^i^xiz 

i OJfM-r.g.^i:A^'Rv\ :LtilzX*)mmcr)mBmmi: 

mubxA^^ <^^^b ^fzub. m^^m^z^^-t 
m 6 "^^com^^miz 9=7-/^ ifiwt&.-t h<r>-^nx.hz 

bifX^h. 

[ 0 0 2 6 ] ^ri3. ^W%\ziiv>x. mUzX. Dff^- 
^ ^-^M 6 &t^•^2 5 5 -y ^ ft -^Jl 6 t -tr 5 S 'y ^ 

^8 i: tfi\ ^•ffi%,im^f\.x v-^hzb^mo . mmz 

3^-b ^ S -y 9mAf.-^mWB, ^mm-h^'y ^-y^Xt 30 

-jfc^M-^mizmm L . iWji^mii^miz mi^^^ti 
htwmLrz^xi}\miLx^^'^6^^-y hTuxm 

[0 0 2 7] K^^-fe^S •y^#;3i:-fe^S 

■y 9m^^-^ni¥8 1 ^Mi^ti J; oTS-^-fls-fbt-sh-if. 
^^^C-fe9S>y^'#:3i:S-^S6i:cO^. fi^M6i;-fe9 40 

5 -y ^ Mtft^}^* 8 t «rB^^O.^r^?«ll*ffi&^T/J^S < T- 

^:Bfz>^. m-^m 6 izm^^ i. ^nci: ^ :^^i(.cfg}«^.s 

etc i i h t>m:kmmti^'j^^£ < . mmmco^^ 
ti^^jf^^^z t i}^i^^j^^\wi,zm^i-^x.h ztij^ 

[0028] -fe^S •y^'b-^'2c?)±ia-fe^S 

•y ^J'M^^^WiS fccO«-^Ja4tcii:04^gE3 a ^iSttT 

^^m)^hZ.ttiiX%h. 50 
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[0 0 29] -e^O-^, -fe^S ■y^t-^2f0^tcj;'5 

TSiaajJi^ ^> 4 0 0 'c&±.(r)}M,mMmx-m o l^i?--^ 
t LT i.m^mmmzm^-thm.)B-hi 
mmLxi^^-y^ cr,^^^m<z t ti-x^ h tz)^y. 
m.mzti^^xi.^w&^im'thzhifix^h. 

Z(Di:ot!:%^^%hfzmz\±. K^-lr^S >y^'#:3c7) 
i)K ei4:^SI53acOft$h;&i-3^S Oft<=5:'9i^t"St. m 

m\ni{znmm-^i}^h tz^x-^ ^-y9^ m^-th fz^<r> 

[00 30]/i/cL. -lr7S>yi?t-^2tcei4icSII3a 
^J^mti^fcLTt, -b9S-y^'b-:5?2i7)^?fljg^ 

6 0 0'Clil±ht--g. J: *S|rati^/^-5Tffiffl 
■thZbifX%ts:\^. ■fe^S'y:7b-^'2. -b^ 
S -y ^M*C^S#:8 . JtlX-b ^ S -y S^il 6 ^ imScO 
-b^ 5 -y ^X(cJ; OffMLTiftPSSH^/hS <^l. i: 

7 s >y 9^-7. Y(r>wmzi.'^xm-^m,z\im^\,z5f^'t 

mi oc^^m^zm^tii^m^i-^tzih. %m.i^^^ 6 o 
Q-cvxtt^hhrni Q^zm^-f^mmMzmt^fi 

•f*. S7 0co5feSSre,4i;tr^7-y^3Ep'?I^L, ic?) 
^ 9 -y ^ >0^5tSt- -I. C: ^: tc J; D M^WffiT-T ^: V 

[003 1 ] ^cD:^, 3|s;^BJiiDgE»»ga 1 TW. H 
3lC^-rj;dlC, ■fe^5 y^b-:5'3tfOeit>c3P3aCOJ'h 

Wm3hh. -b^S -yi?ffi^Jl6f05'f-jllffl6 at, -b^ 
5 ■y ^Mtt^f#f*:8c0ti-^gB^'hJllffi8 a fc^^MMWtCO 

[00 32] ifOctdtc. -b^S -y^b-:S?30ei4:^SP 

3 a^0^'l-JtIH3bi;, -b 9 S 'y ^ S-^ii 6 ^0^'f-MH 6 a 
t , -b 7 S -y ^ m^^mi¥ 8 ^7)fi^g|5^/f.MM Sat Aijl 

jtt^s ; i: T\ mnmzmsB-^iti^m^h ^ t ^i»<' 

<! i: , -b ^ S >y ^ 6 ^-b 7 S -y ffi 

l^zm^thZbt^X^htzi^. ■b9 5>y^b-^2c?)^ 

^fi^r 3 .1 1 < ^mm^zhfz '^xmm-ti> z t :b^mt 

[00 33] ^fc, *^H^t:fcV^T, -b^S >y;?b-:^' 
3t0fl4^gP3 atOj'hJaaBb t, -b ^ 5 y iS-^S 6 
9mm 6 a t , ^ 5 >y W;<C^i#ft 8 Ofg^iE^'hilffl 

8 a t *^jii!S^t:-o:5rjO^'-? /c^SH b ii. OttSP 3 a toi'h 
JSIffi 3 b t -b 7 5 -y iJ' »^J1 6 c^Dj^hJlffi 6 a t C0»^^ 
B^-b ^ S 'y ^' If -^S 6 ^OJ-hJlB 6 a t b ^ S ffi^^ 
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[0034] t-fz. ^mfUzm^X. -^z^i-y^t.-^ 

^mm 6 a i; . -fe 9 s -y ^M^ft^#:8 (Tym^mmw 
Sat i/^mmjtiZ'o^^tfi'ytzmmtrwm^hfzMzi^. 

-b5 5 'y ^ b-^ 2f0fl^gE 3 a t^fci -^T®-^- 

•y ^i^scmifco^mmimiwmmji^z^'^xwii. z lo 

^: t3 J; D . ft&::^0±B4iiftt3flt^g|53 a ^ffMt"!. ^: 
ijt:. ic7)0:KgB3aO^'f•Jaffi3b. -fe^^-y^S^il 
6 6 a . at/-b ^ 5 -y ^ ffi^SS* 8 coa^U 

3 at com-^mnmms a t ?l mmzmwmji^m l . 

-b 9 5 -y 7 ti-^il e^-t^-i"/^ m^m 6 c^J#-^-§^H 

mt^mi&:\'\ 

[ 0 0 3 5 ] /ifiL, i a tcWMPX^ML t L 

xi>±^ ^xmmMr.mii^h ht. ^ <r)mmu^ist!^. 1 1 
x^y-y^ti-%&-t^f&ix-h-h^zti}-ih. mmmirc 20 

(ryf'A ■^^>- Fffi&tc# 2 0 0SliJ,±O*ffl*H^5K?4Srffl 
(Ra ) -r-2//mJilTs L<{il . O/zml^JlT. S 

^jtclfft t<{i0. 3uMTt^hZtM\^. 

[ 0 0 3 6 ] LT . 3|s;^BJtoM16ttDlSiSS 1 

ft!i:*^<i> 6 0 0 °C]il±c7)ia^ia-r« 0 il Lii-f -f iVii^ 
Mh-ofzt LTt-fe7 5>y^'b-^'2i:-fe^5>y^M^^ 

8 1 com^mzto tt I. m^M4*fI^r act ^-'5: 30 

< . msm 5 (7:)i^&j^^imi,zi^-i,zu-:>'- 1 s i) 

^^Lxm-zttpT^^, ^co^. M,mt\mmm i «o 
^m^^ 9)v^^< ~t^.-t fz^. f^mmm^^ 
X >y ^ y^m^^^ib ^mm^6f^j:<'r^zt tn- # . 

^ [tl± § if I. i h *ST' § ^ o 

[ 0 0 3 7 ] :^%m<^^(r)mm^m^z-)^^x%m 

[ 0 0 3 8 ] 04 xt-^wmmwmmm. i comcom^ 
^-t^m^i^m^mmmx'h o , -t^ s -y ^ b-^? 2 ^ 40 
mm- h mt^ 7 5 >/ ^ * 3 ofi^^gp 3 a c7)j^;K^ Rit 

i:C>fc. M^gP3 aC03'hJl|ffi3b. -b^S^y 
it^ii 6 <D9Vmm 6 a . -b ^ S .y 8 
«fi^:^g|53 a t (D^-^m^mmS a traMWt^-^^J&^o 
^cffl«H4ict0^ffl tLfzh<^X\ C O J; ^ tfflfW ^: L T 
t) {h^m 3 a c^J'hJlH 3b, ^ 5 5 y ^' If -^M 6 O^'hJil 
H6a, mf^'7i-/-9mAt±mWScr,ei^W>3at<7^ 

^fiffW^rl^JtE^lO^^^Kr. -b^S 'y ^'b-^20% 
tKiiaS^eOOrlilitLTMOjiLfigfflL-Ctm^tt 50 
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^wj:ozt^j:< mm>^zhfz -^xwm-f^ z t 
^^mfmmmm i ^^m-t^ ^ t ^^t^ ^ , L*>t . « 
i?f4^ t^hzt xm 3 (Cits LT mmmi±^ < § r 

J: 0 t mm. t^hztifix^^. 
[0039] fztzL. zcr>mmmm\iz$i\^xi:,{h^m3 

a05'f-Jl|ffi3 b, -fe^ 5 'y i^®-^Ji6c05'hJllB6 a, & 
t/-b5 5 -y ^M«^it#c8cOfl^^g|53 a t ^0«•^g|l^'hJ?l 
H8 a *ijiMWt:o^;&«-:> fcaMcTJ^M^ hiMm^i^ 
fflS (Ra) ■C2//mmT, t<{±l . O/zmm 
T. $^>tcAf4L <{i:0. 5 //mmTfc^-g. ^ t i> 
fl^^gP 3 a S h a 1 m m— 5 m m .1 i: 

[0040] Jil±, *:f6BHi^Mfiff^®icov^T^L;^^ 

*iiHHc7) r ix h<r)mmmfimzm'&^tth i> <^x 
\i.tc<. :^mmm'^iimL^x^mmx\ k^^^s 
Ltzh<D^z hmmt^ z t t^x^ i>zti±mdmi^^ 

[0041] 

[Hjtfi^J] (mmm D ZZX\ -^^y^-y^ b-^ 2C0 
3 a (D^mm 3ht. -t ^ S -y 6 (D^m 

meat. ^^^■y9m^t^t^i^8coa^m3atcom 
■^mmm sat ^immmz-^^xt^-, tzmm t-ttzt 
{zx ^m^^m^-rr^tz>!b. m i i^zm-^wmmfAM 
wmm: 1 , aim 13 a a^mmzmmt\a.^m lx \. ^ 
^xxmb^z^-t^c^mfAimmmi 1 , mf^^M^ 

mx.XV^tj:vm7 ><z^-t^^cr,imiimMm.l 1 2r-eix 
mffl*t, *S3yLIl^M2 0t:ISBLT'b9S-y^b 
-rJ' 2 ( 2 5°C ) 8 0 O'C^^mMmXtW 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent a ceramic bond layer 6 between 
a ceramic heater 2 and a ceramic tubular support 8 from cracking due to heat 
cycle incident to repetition of heating and cooling. 

SOLUTION: One major surface of a planar ceramic 3 embedded with 
resistive heaters 4 serves as the wafer W mounting surface 5 of a ceramic 
heater 2 having the opposite surface provided with a protrusion 3a in the 
center. The protrusion 3 a is provided with power supply terminals 9 being 
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connected electrically with the resistive heaters 4 and a ceramic tubular 
support 8 surrounding the power supply terminals 9 is bonded integrally by 
sintering through a ceramic bond layer 6. The sample heating system 1 is 
arranged such that the outer circumferential surface of the protrusion 3a, the 
outer circumferential surface at the joint of the ceramic tubular support 8, 
and the outer circumferential surface of the bond layer 6 provide a 
continuous surface. 
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